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SI-1: Additional Experimental Scheme and Chemical Figures
1-mesityl-3-((1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-imidazol-3-ium bromide, [MesCaTPh-NO
3-((1-(4-aminophenyl)-1H-1,2,3-triazol-4-yl)methyl)-1-mesityl-1H-imidazol-3-ium bromide, (1)
N
SI-2. X-ray Photoelectron spectrometer (XPS).
Surface analysis of modified surfaces was performed by XPS using an EscaLab 250 Xi (Thermo Scientific) spectrometer with a monochromated Al Kα source. The measurements were recorded at a pressure of below 10−8 mbar in the analysis chamber and a take-off angle normal to the sample surface. The pass energy and the step size for the survey scan was 100 and 1.0 eV, respectively, and 20 and 0.1 eV, respectively, when monitoring narrow scans. Spectral analysis was performed using the Avantage 4.73 software, the background spectra were considered as Shirley type and curve fitting was carried out using a mixture of Gaussian-Lorentzian functions. 
Calculations of N:Rh ratio
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Figure S2. Survey scan of XP spectra for unmodified carbon black (CB). Figure S3 . Survey scan of XP spectra for unmodified graphene (G). 
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Rh3d 5 SI-3. Thermogravimetric Analysis (TGA). Thermogravimetric analysis was conducted using a Perkin Elmer Thermogravimetric Analyser Q5000 V3.15 instrument. The temperature scan was ramped from 20-100 °C with a scan rate of 20 °C min -1 and then kept at isothermal 100 °C for 10 minutes. The temperature was ramped again from 100-800 °C for carbon black samples and 100-800 °C for graphene samples with a scan rate of 10 °C min −1 . The TGA analysis for all samples was analyzed in a nitrogen atmosphere with the gas flow rate of 40 mL per minute. 
S4. Inductively Coupled Plasma (ICP-OES) or Inductively Coupled Plasma-Mass Spectrometry (ICP-MS).
The Rh content in the immobilized catalyst was determined using ICP-OES or ICP-MS using a PerkinElmer NexIon 300D instrument. The catalyst sample was digested in a mixture of refluxing H 2 SO 4 (2 mL) and HNO 3 (4 mL) following a literature procedure. 1 The black mixture becomes a clear orange solution mixture. After cooling to room temperature, aqua regia (HCL (3 mL):HNO3 (1 mL), 4 mL) was added slowly dropwise to the mixture. After complete addition, the mixture was heated until boiling for 1-2 hours, at which time the mixture turns pale yellow or colourless. The mixture was then cooled to room temperature and transferred to a volumetric flask and made up to 25 mL with MIliQ water. Rh wt % = (0.0105/1.7) × 100% = 0.62 wt%.
SI-5. Electrochemistry. Calculations for surface coverage of Rh complex on [GC-2Rh(CO) 2 ].
Cyclic voltammetry (CV) was performed using an Autolab PGSTAT 302N potentiostat (Eco Chemie, Netherlands) which was interfaced with computers and data was outputted with Nova 1.11 software. A conventional three-electrode system was employed, with the working electrode [GC-2Rh(CO) 2 ], the platinum rod counter electrode from Echo Chemie (Netherlands) and the leakless Ag/AgCl reference electrode from eDAQ (Australia).
The glassy carbon electrode was prepared similarly to the procedure stated in section SI-1 under immobilization of [GC-2Rh(CO) 2 ]. The cyclic voltammetry was performed in 5 mL of electrolyte (0.1M [Bu 4 N][PF 6 ] in CH 2 Cl 2 ), which was then scanned between +1.5 to -1 V at 100 mV s -1 . Measurements began at 0 V with an anodic sweep. The leakless Ag/AgCl reference electrode was calibrated externally to be -0.625 V against ferrocene/ferrocenium couple in the same supporting electrolyte and solvent. Theoretical surface coverage of Rh molecules on 2.4 cm 2 surface area of glassy carbon electrode = 4.0 x 10 -10 mol cm -2 x 2.4 = 9.6 x 10 -10 mol cm -2
SI-6. Infrared Spectroscopy (FTIR).
The FTIR analyses were carried out on PerkinElmer FTIR Spectrometer equipped with a diamond attenuated total reflectance (ATR) imaging crystal available for fast imaging at 1.56 micron spatial resolution. FTIR spectra were recorded in the wavenumber range between 4000 and 100 cm −1 , averaging 4 scans per sample. The Spectrum software was used for data collection and to process and analyze the data. The homogenous complex was placed directly onto the crystal surface to obtain the IR spectrum. The carbon samples were ground up with KBr (1:10 by weight) and the mixture was placed directly onto the crystal surface. A background spectrum was recorded with the press in the down position. SI-7. Raman Spectroscopy. Raman spectroscopy was performed on an inVia Renishaw Raman microscope using green (514 nm) laser excitation. Scans were taken on an extended range (100-3200 cm −1 ), the exposure time was 60 s and the power was set at 25 mW. Samples were briefly sonicated in acetone and drops applied to a glass slide for observation. The sample was viewed using a green laser apparatus under a maximum magnification of ×50. %Conv.
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